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ABSTRACT:

Since July 2010, the Regulations - “Principal Application Procedures for Mass Rapid Transit Inspection”, which
define the requirements and procedures for on-site government inspections before the approval of railway revenue
services—have required an independent verification and validation (IV&V) report. The report should be issued to the
government before on-site inspections. However, the report details are not defined in the Regulations, including the
content, issuer qualifications, certification scope, or certification criteria. This study reviewed relevant standards,
similar projects, and interviewed experts to clarify the problems. Expert conferences were also held to consolidate
practical experience. After reviewing the results, the scope of the IV&V report was defined to meet the specific
requirements of Taiwan. In addition, the report details were also defined for future reference. Finally, the results were
reorganized into supplemental clauses for the Regulations, and practical implementation guidelines were prepared for
employers’ reference.

The main conclusions of this study are as follows: (1) the IV&V report content shall include the results of
conformity assessments for operational safety; (2) report issuer qualifications include independence (impartiality) and
professionalism; (3) the main report items should include all railway systems which may affect operational safety; (4)
report comments should be based on principles such as regulations, standards, and requirements, and these principles
should be continuously developed.

The main suggestions of this study are as follows: (1) the title of “System Independent Verification and
Validation Report” should be modified to “System Independent Certification Report”; (2) the qualifications for report
issuers, scope, duration, and interim certification reports shall be planned in detail in advance; (3) in the short-term,
employers should ensure the independence (impartiality) and professionalism of report issuers by defining tender
requirements or management mechanisms; (4) in the medium to long-term, the government could refer to similar

mechanisms in the United States, the European Union, or Australia to improve IV&V mechanisms.
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1. 2cB® 2 4 3% 3H4% /& Overall System Design Approval (OSD)

2. 3% it4% & Design Approval (DA)

3. I ##% % Engineering Approval (EA) ;

4. T A #4E% Sub-system Acceptance (SA)

5.  ZhE B % Functional Section (above ground area) Acceptance

(FSA)

6. & & K32k 4% Installation Acceptance for Sections of the Metro

(IAS)

7. mRAREExHH EHEZ Acceptance of Each Series Produced Train

(ARS)

8. A #%E42 5484k Approval of System Operator Procedures

& Organization (AOP) ;

9. % %%:% 8 T 3|44% /& Approval of System Operator Staff Training
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10. #1 % % % % & 3% Z Preliminary System Operator Certificate

I
Safety Assessment
according to BOStrab of the
Level 1 T
System Subsystem Subsystem Autom
Comprehensive Rolling Stock Train Control
1.000 12.000 5.000
s E ,/F
FY ‘ \ %\/ /TN
ot
3
1 7
Bogies Door System Braking System
Level 2| 12.200 12.800 12.700
ATP Interface
Door Control
. . { Operator .
‘ H H H
3
Door Control / Operator G
12.810.xxx XA K
Level 3
g 03D DA—21 Safety Concept B ’»31 Installation bSO i
31iM 3
2 i | 314 \—‘jjﬁjf:"“’b‘“‘
; | Dt (1=0SD, 2=DA, 3=SA ...)
1
1
Assessment Databases
Inspection of Inspection during Safety Accepfanct !
Level 4 Documents Manufacture
D M A Documentation
Database
‘ Interface Information Database ‘ ‘
-
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Early Works

Managing Contractor

SVC Independent
Certifier

T5C Independent
Certifier

Managing
contractor
contracts

Design and
Construct
| Contract

Design and
Construct &

o715 Independent
Certifier

¥ Accreditation

=
OTS : Operation, Trains and Systems (#%E 4 %4 ~ 2 EE )
TSC - Tunnels and Station Civil ( [%3i8 ~ ¥ F )
SVC : Surface and Viaduct Civil ( & ~ F@E&)

OpCo : OTS Public Private Partnership ( &,75 )
ONRSR : Office of the National Rail Safety Regulator ( & ¥ #% 4% )
TENSW  : Transport for New South Wales ( ¥ * )
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2.11 B3 North West Rail Link 528 #H#52218
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Dubai Municipality
Employer

Status &
Recommendations

System Engineer
Independent Safety Including Contractor Pre-qualification
Assessor Including Contractor Supervision

Including Verification & Validation

System Contractor

----- Contract

“«—— (Communication Link I

System Contractor’s Safety Organisation
Including Contractor’s Verification & Validation
as per Safety and Security Program Plan
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1 i |
| | |
i I |
[ [ l
/!

1 1

Independent Svstem Engineer Independent Other Contractor
Safety cﬂ:tmtm Bridge (T2 |EHE
Assessor (5103 | Consultant B - BB

----- Contract

«——> (CommunicationLink
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23.12 ZEH
# B B #87£4% CFR (Code of Federal Regulations ) Part 236 #4 Fit 4%
D> St 8RARIEH A X 695038 7] 14 & 4 (Processor-Based Signal
and Train Control Systems ) & X 8 7| £ 4 4| 4 %t (Positive Train Control
Systems ) 3T Independent Verification $2 Validation 89 &K > £ & 8
8 L FE AR ST SR I ) AL B R SR BRI BRAF AR R A AR T3
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(Product Safety Plan » SA T f§4% PSP) B9 &K » AR EFHH| 234 A4



#,49 Product Development Plan $2 Safety Plan /& & K » 3£ & K& 3%
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RGBS T X -
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(Closed Loop Principle) ~ %24%3% R A ~ AR 42 & A
( Human Factor Engineering) ~ 43 B E T A2 %24 ~ 15
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1. FRieiEir 8 & F£6 PMO -
2. FReEIEA A HEREE 6 PMO -
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Security Certification) > 24.1 giF 2N -
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TR ERA L4 B4Z (Common Safety Target, CST) #1if F 2
47 % (Common Safety Method » XA F i 4% CSM) #9224% ;

5. TEi@A %44 (Common Safety Indicators, CSI)
6. HEHIFHAELE
7. WHARRBE R B R e B REZ2#4E (National Safety Authority,

A
BRAREHEETRGEIT  BENETRTLRREE
PRGBS HERFZ

' 3564 (DIRECTIVE) > REABERGLERE > AURN MFEERERAERE  HLEH ALY
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402/2013/EU [t4k2 2 & K -
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R T) e B 3B S IR ARIE T AL B BATRRGEAR K 0 BB SRR TAA
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afe routing, spacing and control PRINCIPLE 20
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the prevention of collisions; 55 5 19

protection against human enror diiring operathm: & IWES 158 A
the type of trabna permitied (o operate an or likely (o operate on the raflway: 5057 50 0
the effiectn of the eleciric traction systom; ESIMIaRNER

the: type of track and track conditiong L | R

thee inler{ace with communieatbon aml ollsr systons; BRI k8 = e B R E 0

1 Eify
I o 00

Hue protection of the railway from the signalling systesn failimg i an unsalfe mode: 758058 & 88 05 00T 2 =0 0505 B0 56 B R
thee avoddance of ihe degradation of the signalling sysiem from the wse of sceondary of otler 1
interfocing systesns; GRS E R H R W T T AR A MR N

FHAROR 1 [21]
3.8  Railway Safety Principles and Guidance-2Z & & Bl g #%

ShEE RS

2 MAIN FUNCTIONS OF SIGNALLING SYSTEMS
EMSsRITENEZEEOT:

I8 The primary safety objective of any sipnalling system is (o

FEEA 5= RRa) il

{a) prevent collision between trains;

iﬁﬁ’h ’:‘-'de“]:t“-':l'; Elnins ol Ill-an:i iﬁEE gE2f

(b} prevent ¥ sel points or Inﬁ lnlrl ocked facing points;

mPANZERENEN

give an authority to proceed which does not conflict with the route set; and

R @ (#Part 2, Section E F353)

protect level crossings (see Part 2, Section E Leve/ orvssings L

lc

(d

BRHROR ¢ [21]
3.9  Railway Safety Principles and Guidance-E 7318 B g #%
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COB Critical Observations > B42#8 R E R o

CcoC Certificates of Compliance > &M% Z > 4+ H 2 M2 SLIE 2
SRR EACHARARNEEARRER

CSI Common Safety Indicators > & i 2 454%
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CSM Common Safety Method » & B 24 F /% °

CST Common Safety Target > i@ Fi %4 B 4Z o
DA Design Approval » 3% :t4% & -
DAKKS Deutsche Akkreditierungsstelle GmbH > 1& FREZLBF -
DI Designer and Implementer > 2% 3t $L34T# ©
DIRECTIVE BREES  RARERBHER > AART  WIEE R AR R
B FHLEMASH R 288 fk -
EA Engineering Approval » T £24% /& °
EMC Electromagnetic Compatibility » E w548 5tk » 35 Tt T 18
( Electromagnetic Interference » EMI) #1 & mgad % M4
( Electromagnetic Susceptibility * EMS )
EMU Electric Multiple Unit » & 5 & o
EN European Norm » BRMAZBILKZ B &
EN 50126/8/9 EN 50126 ~ EN 50128 ~ EN50129 = f§ 4%
FLSC Fire-Life Safety Committee > 5 K% 42 Z B & -
FRA Federal Railway Administration - £ B B #R 4838 % -
FSA Functional Section (above ground area) Acceptance » 3 fE F 4
FTA Federal Transit Administration » % B B #8 K &8 F -
GOB General Observations * —f2 ¥R & R, -
HVAC Heating, Ventilation and Air conditioning ° BEAA % o
IAS Installation Acceptance for Sections of the Metro » 4#3& & B 22 # 4%
ICE Independent Checking Engineer » 4% 32 & 4% T 42 6F -
IEC International Electrotechnical Commission * R E T X B & -
IEEE Institute of Electrical and Electronics Engineers »
ERETIROGZR -
IET Institute of Engineering and Technology » 3% Bl T #2 $ 3% 47 £ & -
ISA Independent Safety Assessment > & 3L 22 & 3F4& ©
ISE Independent Siting Engineer > & 3. BZ % T 2 6 ©
ISO International Organization for Standardization > B FF4Z 4 45 &% -
IST Integrated System Test » % #5483 »
ISWA Independent Software Assessment > J& 3L k52 3F4% -
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2Ry o

LTA Land Transport Authority » #7 ok 34 33 38 F o

M&S Modeling and Simulation - 742 #LA4% #¢ -

NSA National Safety Authority » Bk 2 Bl 522 2 et o

NWRL North West Rail Link » 83 #7 i s @ #7 @ L4888 4% -

oC Final System Operator Certificate » & 4 4% E R Z -

oSD Overall System Design Approval » £ 8% % #5383t 4% /& ©

PAS Publicly Available Specification » i # 4T #.4% -

PHA Preliminary Hazard Analysis > #1% & Z 5 #7 °

PMO Project Management Oversight » % % % 12 # 4] o

POC Preliminary System Operator Certificate » #13% % 4 5&% & -

PRJ MGR Project Manager » % g 42 3% o

PSP Product Safety Plan » & %% 43t & o

PSR Project Safety Review » sk 3t £ 2 EA%H E -

RAM Reliability, Availability, Maintainability > T ¢ & ~ T & ~ 7T 4
& HE

RAMS Reliability, Availability, Maintainability and Safety » ] 3£ & ~ < A
B~ THIEBERRE -

REGULATION | BXHMRF » SRA—RNOER » AR - ABRBERADRER >
FLEMALHE 288 4% °

ROGS The Railways and Other Guided Transport Systems ( Safety )
Regulations

RSPP Railroad Safety Program Plan - 453 % &2 531 £ -

SA Sub-system Acceptance » F % # 3% % o

SAT Site Acceptance Test » T 18R] 3, o

SCADA Supervisory Control and Data Acquisition > & #} % % #1BZ & -
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Safety Critical Item List » 24428 B F & -

SCORC System Change and Operations Review Committee » % %t % £ #1 %
EFELE®-

SI Suggested Items > ZZ3%IE B -

SIL Safety Integrity Level » 4 7 2 M %% -

SMS Safety Management System » 224 % 32 % 4 °

SRC Safety and Security Review Committee » Z 2 ¥{t 2 EE XL B & -

SSC Safety and Security Certification » 222 ¥L4% 2253 ©

TAF Taiwan Accreditation Foundation > kA2 BRRFHE X &€ -

TEMU Tilting Electric Multiple Unit » #84} X T8 £ o

TINSW Transport for NSW » 8 5 37 d ax, /R #7 3@ 3R o

TSI Technical Specification for Interoperability > Bk 8] Z B 7 3@ 1 303 -

UKAS United Kingdom Accreditation Service » 3% B 3235 AR F5 48 %, -

V&V Verification and Validation » & 35 #aE %

VAL Validator » & 35

VER Verifier » &3 H o

LA FhEIRE -

AR Systematic failure integrity 9&,73’\5;( B kPR A% (error)

TEE ta 4R (error) S E A > ¥ IEC 62425

% bR System Assurance * — % 7| R 2| B 4 o) TA2TE) > EIRE S
fq“\ 2% A E K Gt (Safety) ~ fR2 ik ( Security ) -

& (Reliability) ~ T A & (Availibility) ~ 43 &
(Mamtenablhty) ~ J# (Standards) -~ Jhi#2 (Procedure) P17,

#. (Regulation) - RIBEZHHESLE AL > BT 4 ik 3|
TAHA B9 ZAE AR -

B Witness * 3RI5# REF o

R Recognition > # H 4, A B M AEFTIRAE 69 55 &M 3P4 R 2 Ak
MR > 3 CNS 17000 -

FEER Objective Evidence» %X # X Fh2x F £ R AT HZ EH 3% CNS
12680 RBH °

B M Check > i EA% ¥ > B A9 F BT LT EAE ~ 50 H SUK ©

ok Verification » & th BEBEH L RM BT LHLMATHERF

18 > 3% CNS 12680 3787 ©
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Demonstration » % @3 H B~ E FFLERLHBNTE -

AR Conformity Assessment * &3, & & ~ Ai#2 ~ 4% ~ A B suikibAm
Bl 45 & & K edgih A2 > 3¥ CNS 17000 -
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FPAE Assessment > RN EIEH F Loy A @M E H B 0 3 EN 50126
SLEA o
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285 EEEIREIER -
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HiE B Ay MRPEEF DBHFERE B ARRBRELRKERZMAN > A
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P32 A% B 8 FE I IV&V F ¥ A2 U 8 E kA
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TEE
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Abstract

Since 2010, the Regulation, which defmes the requirements and procedures of
on-site inspections implemented by the government before approving the revenue
service of railway systems, was amended and the additional certified report is required.
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